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Increasing life expectancy opens up new possibilities to gain extra experience of life-both to enjoy more pleasure and to suffer from further pain. One of the burdens of greater longevity is that aging societies have to carry the costs of growing health expenditures caused by agerelated morbidity. Medical-technological progress accompanied by exploding costs has led to an ongoing public discussion on the rationing and prioritizing of health care (e.g., Singer 2009). Thus, the question of how scarce resources should be allocated among different groups of society is of increasing importance in aging societies: who should receive costly medical diagnosis and treatment-old or young, men or women, rich or poor?
In his 1995 book, Aging and Old Age, Richard Posner contributes to this discussion from an economic perspective (cf. Posner 1995) . Among other things, Posner deals with the distribution of health spending in the light of sex-specific differences in life expectancy. Posner expounds several arguments for increasing health spending on males and reducing it on females. The main arguments build on diminishing marginal utility and on the utility of marriage, and are formalized by Rasmusen (1996) . Under weak assumptions, Rasmusen shows that society's marginal gain from increasing male life expectancy exceeds the marginal loss from reducing that of females. The crucial assumption in Posner's and Rasmusen's work is that the utility of widowed women is lower compared with that when the partner is still alive. However, so far there is no convincing empirical evidence supporting this assumption. Therefore, the aim of the present study is to test empirically whether widowed lifetime has a lower value in terms of utility than otherwise.
Using answers to questions about general life satisfaction as a direct indicator of utility, we apply a two-step estimation strategy to analyze the impact of the spouse's death. First, we impute the counterfactual level of life satisfaction that a widowed woman would have experienced had her partner not died by generating a sample of matched treated (i.e., widowed) and control (i.e., non-widowed) units. Therefore, we need not make any assumptions about that level, but we can estimate it from the data. For that purpose, we apply a propensity score matching approach. In the second step, the life satisfaction trajectories of the matched pairs are estimated 2. The Posner argument for reallocating health spending 3 with a nonparametric regression approach using penalized splines. The nonparametric regression framework allows a highly flexible estimation of the life satisfaction trajectories without relying on explicit functional form assumptions. The results of the empirical analysis indicate that women experience a severe decline in life satisfaction even before the spouse's death.
Then, over the three to four years following the event, well-being clearly recovers, though the initial level of life satisfaction is not fully re-established. From this finding, it cannot, however, be concluded that widowed women are less satisfied with their lives. In fact, they are equally as satisfied as the women in the control group. Hence, we infer that there is no long-lasting reduction in widowed women's utility compared with a non-widowed control group.
The paper is organized as follows: in Section 2, we briefly review the Posner argument.
A short overview of previous evidence is given in the following Section. Section 4 introduces our two-step estimation strategy. The sample design and the estimation results are provided in Sections 5 and 6, respectively, and the last section draws a conclusion.
The Posner argument for reallocating health spending
Posner's starting point is the descriptive empirical statement that average life expectancy of women in the United States clearly exceeds that of men. The observation of greater female life expectancy applies, of course, not only to the United States. Figure 1 shows the development of sex-specific life expectancies at birth since the 1960s. In 2006, women regularly have a higher life expectancy than men: in Germany, life expectancy of women exceeds that of men by about 5.2 years on average. For the United States, a similar magnitude of difference is reported. A detailed analysis of sex mortality differences in the United States can be found in Preston and Wang (2006) . In Japan, where, according to statistics from the World Health Organization (2009), life expectancy for women is the highest in the world, there is also a considerable difference (6.8 years) in sex-specific mortality, whereas the gap observed in the United Kingdom (4.3 years) is comparatively small. Despite the trend of increasing life expectancy of both sexes, the data do not provide an unambiguous picture of the development of the sex gap. While there is evidence that the sex gap has narrowed in the United States and in many European countries (e.g., Gjonca et al. 2005 , Robert-Koch-Institut 2007 , such a tendency cannot be found in, for example, Japan.
Various biological and nonbiological reasons for the sex gap in life expectancy are discussed in the literature (cf. Gjonca et al. 2005) . For example, female hormones reduce the risk of heart diseases and degenerative diseases. In contrast, male hormones, particularly testosterone, not only contribute to these diseases, but they also promote hazardous and risky behavior so that a higher frequency of accidental and violent deaths can be detected among men: unhealthy behavior, such as drinking and smoking, is more likely to be observed in males (cf. Waldron 1976) . Because such behavior is associated with higher rates of liver cirrhosis and respiratory
5 cancers, for example, they could be partly responsible for the higher male mortality. In addition, more recent research has brought to light the impact of genetic factors on women's longevity (cf. Christensen et al. 2000) .
Posner points out that the higher longevity of women has consequences for health expenditures. 1 Again, the connection between longevity and health expenditures is not only valid for the United States, which is Posner's focus, but can also be detected in other countries. In
Germany, for example, medical expenses for women are, on average, 1.4 times higher than for men (cf. Robert-Koch-Institut 2007) . In 2002, per capita spending amounted to 3,160 Euros for women and 2,240 Euros for men. In particular, costs incurred by diseases of the muscular and skeletal system show an unequal distribution between the sexes.
Starting from the fact of sex differences in life expectancy, Posner examines the question of whether health expenditures should be reallocated between the sexes. More precisely, his analysis looks at a society's marginal utility that results from spending one more dollar on research into men's and women's diseases, respectively. A formal representation of Posner's argument can be found in Rasmusen (1996) . The utilitarian position taken has an important consequence for the way the question of how health expenditures should be distributed is discussed. It is not primarily important how many extra life years are achieved by the additional expenditures, but instead it is of greater concern how much utility is produced for women and men. So, it is not longevity that is considered as an outcome, but the direct benefit to individuals. Although utility depends on longevity, they are not identical.
The utility assigned to the extra life years gained from the additional expenditure plays the key role in Posner's argument. He assumes that the value of an additional life year depends on the ratio of elderly men to elderly women. When the number of elderly women exceeds that of elderly men, then, by assumption, an additional year of life for women is worth less than for men. Posner (1995) states that "the more women there are relative to men [...] , the likelier is the 1 Posner (1995) actually turns his attention to the "allocation of public funds between research on diseases of old men and research on diseases of old women" (p. 273). In this paper, we refer to these research expenses when we speak somewhat loosely of health expenditures.
6 value of extending the life of an elderly man by a given amount to exceed the value of extending the life of an elderly woman by the same amount [...] , since a scarcity of elderly men increases women's demand for longer male life" (p. 276). Rasmusen (1996) expresses the assumption as follows: "the woman's utility is higher if her husband is still alive" (p. 338). It is important to point out that it is the women themselves who ascribe a lower value to their own life years gained when the ratio of men and women decreases.
Consequently, given the empirical facts of higher female life expectancy and higher female health expenditures in conjunction with the premise that elderly women's utility depends positively on the presence of elderly men, Posner produces a logically correct conclusion: health expenditures should be reallocated so that male life is lengthened. Such redistribution would benefit not only men but also women, because the timing of their widowhood is postponed. (The costs women have to bear consist only of a slight reduction of their life spent widowed.) Posner concludes that "women as a group might benefit from policies that promote greater equality in the number of men and women-for example policies that added a year to female longevity but two years to male longevity" (Posner 1995, p. 277) . Hence, women might, under certain circumstances, prefer the relatively shorter extension of their life expectancy. Rasmusen (1996) points out that the Posner argument remains valid even if one drops the assumption that women's utility is higher when their spouses are alive. The formal proof of the Posner argument only requires that marginal utility is positive and diminishes with a longer duration of life. In this case, the redistribution from elderly women to elderly men leads to an increase in society's total utility. This holds as long as the life expectancy of women is greater than that of men.
While the empirical evidence related to women's higher life expectancy and the higher health expenditures is, as the remarks at the beginning of this section have shown, entirely uncontroversial and valid not only for the United States, Posner provides, however, no evidence for his assumption that the utility of widowed women is permanently lower compared with that of women whose partner is alive. But it is precisely this point that gives the Posner argument its special charm and persuasiveness: the reduction of expenditures for elderly women would ben-
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7 efit the women because their widowed and, by assumption, less valuable lifetime is postponed and shortened. Although Posner gives some reasons for his opinion that women benefit from increasing male longevity-for example, women may value male companionship, they are more likely to engage in sexual activity when they are married, and they are better off financiallythe assumption of higher utility of marriage lacks empirical evidence. Therefore, the aim of the present study is to test empirically the assumption that widowed lifetime is valued lower in terms of utility.
Previous research in psychology offered evidence that individuals perceive widowhood as a severe life event: in a seminal study by Holmes and Rahe (1967) , respondents rated the death of the spouse as the most stressful event out of 43 major life events. More recent research shows in greater detail how widowhood is connected with experiences of grief, anxiety, and depression.
Using data from the Changing Lives of Older Couples (CLOC) study-a prospective survey that focuses on married couples in which the husband is aged 65 or older at the time of the first interview- Carr et al. (2000) show that widowed women who were financially dependent on their spouse experience higher levels of anxiety than less financially dependent ones. Moreover, marital conflict correlates with the level of grief: the lower the level of marital conflict (i.e., the better the marital quality), the higher the level of grief.
Another strand of research is concerned with the impact of marital change on health behavior and self-rated health outcomes. Umberson (1992) supplies evidence that, especially for men, marriage is beneficial because the spouse monitors the partner's health behavior. Thus, widowhood and divorce are likely to increase the prevalence and incidence of alcohol and tobacco consumption. As a consequence, it is not surprising that marital dissolution is associated with a decline in self-rated health: using data from the Health and Retirement Study (HRS), a representative survey of Americans aged 50 and over, Hughes and Waite (2009) The studies cited so far use specific indicators-grief, anxiety, depression, health behavior, and self-rated health-to investigate the effects of widowhood. These indicators may be appropriate for identifying the mechanisms through which the loss of a spouse affects the life of the surviving partner. However, they give only very limited information about how the overall quality of life is judged by the bereaved, and hence these studies are not appropriate for making inferences about widowed women's utility. Here, the analysis of life satisfaction provides a better informational basis for global assessment of the quality of life after bereavement.
An example of a study using life satisfaction data is Lucas et al. (2003) . If we were to decide the validity of Posner's premise on the basis of this result, we would come to the conclusion that it is a correct assumption, as even after 8 years, satisfaction is below the initial baseline level. However, the approach by Lucas and colleagues illustrates two basic problems in the analysis of the effects of widowhood on well-being. First, researchers have to make a decision about the reference level of life satisfaction used for comparison purposes.
However, it is questionable whether the pre-event level against which Lucas et al. compare the widowed women's life satisfaction is the appropriate reference level. Second, a disadvantage of parametric modeling is that identification of the impact of widowhood depends crucially on 4. Estimation strategy 9 the correct specification of the models. For example, Lucas et al. do not take into account any anticipatory effects that occur more than one year before the event. Such effects, if existing, are wrongly included in the baseline level. Because it is difficult to determine the duration of the reaction phase and the anticipation phase a priori, the model specification should ideally make no assumptions about the duration of each phase. Therefore, we defer the decision about
Posner's premise until we have solved these problems in the following section.
Estimation strategy
The central research question of the present study is to assess the effect of the spouse's death on life satisfaction of the surviving partner. The interest lies in the question of whether and to what extent the widowed person's life satisfaction responds to such a drastic event. More formally, our attention is on
where y 1 denotes life satisfaction of a widowed individual, and y 0 is the counterfactual outcome,
i.e., the life satisfaction the individual would have experienced had the spouse not died. We regard the counterfactual outcome as the appropriate reference level against which to compare widowed women's life satisfaction. Since we wish to analyze the effect on widowed persons, the relevant measure to answer the research question is the average treatment effect on the treated (ATT), which is defined as
where
, if the person is or will be widowed; 0, otherwise.
4. Estimation strategy 10 However, the average outcome for widowed individuals that would be realized had their partner not died, E(y 0 |W = 1), cannot be observed due to the missing counterfactual outcome.
This problem is known as the fundamental problem of causal inference (cf. Holland 1986) . A solution to the problem is to compare the average life satisfaction of widowed and non-widowed individuals:
The difference in life satisfaction observed in both groups is, however, only equal to the ATT if there is no selection bias, i.e., when the second term in square brackets in equation 4 A solution to the problem of selection bias is available in the potential outcome approach (cf. Rubin 1974 Rubin , 2005 . The potential outcomes are estimated on the basis of a matching approach:
the counterfactual life satisfaction of the widowed persons is imputed using control units from a comparison group. We perform matching on the propensity score to generate a comparison group of non-widowed persons who have the same characteristics as the widowed individuals (cf. Rosenbaum and Rubin 1983, 1985) . The propensity score e(x) is the conditional probability of being affected by the spouse's death given the covariates. Selecting only individuals with the same value of the propensity score, it is possible to adjust for differences in the distribution of the observed characteristics x in the widowed and non-widowed groups. Since it is most unlikely that we will find treated and control units with identical propensity score values, we 4. Estimation strategy 11 apply caliper matching. That is, the widowed persons are matched with the nearest control units, where nearness is defined in terms of a certain range of the propensity score.
Because e(x) is unknown, we estimate the propensity score from the available data using a probit regression
where Φ(·) denotes the standard normal distribution function. Equation 5 says that the probability of becoming widowed depends on individual characteristics in the vector x. β denotes the corresponding coefficient vector. The procedure is available in the Stata ado-file -psmatch2-by Leuven and Sianesi (2003) . Only a single match (with replacement) is used because this leads to the most credible inference with the least bias (cf. Imbens 2004).
After matching treated and control units, we selected all person-year observations of these units that were available in the data set. Thus, our definition of the widowed group is such that all observations of an individual who is or will be widowed are considered. This approach allows us to estimate the life satisfaction trajectories of widowed persons prior to their spouse's death because these periods are explicitly under consideration. So, anticipated treatment effects, i.e., effects of the spouse's impending death, can be revealed by the ATT as it is defined in equations 2 and 3.
Since the control units do not experience the event of their spouse's death, we define a hypothetical treatment: it is assumed that, in the matching period, the control units have the same time distance to the hypothetical treatment as the treated units have to the spouse's death.
The comparison of the average life satisfaction of widowed individuals and non-widowed control units is performed using penalized spline (P-spline) regressions. The decisive advantage of a nonparametric approach for the present analysis is that splines do not require assumptions about the functional form of the model and, as a consequence, allow a highly flexible estimation of the life satisfaction trajectories. A general overview of semiparametric and nonparametric regression models can be found, for example, in Ruppert et al. (2003) and Wu and Zhang (2006) .
We apply a mixed-model representation to estimate the P-splines smoother (cf. Brumback et al. 1999 ). In the context of the present study, this approach has several advantages compared with traditional smoothing techniques, such as regression spline methods and smoothing spline methods: First, P-splines are relatively robust with respect to the location and number of knots.
Second, the formulation within a mixed-model framework allows us to apply standard software packages for mixed-model analysis (cf. Ngo and Wand 2004) . We use the command -xtmixedimplemented in the statistical software Stata 11. Third, applying a mixed-model representation has the further advantage that estimators for the variance components are readily available as a smoothing parameter. Fourth, the mixed-model framework is better suited for bootstrapping than other smoothing models (cf. Kauermann et al. 2009 ).
The effect of the time distance on the observed or hypothetical event for life satisfaction is expected to depend on whether an individual is widowed or not. For that reason, a model with interaction is considered: the binary treatment status (widowed or non-widowed) interacts with the variable indicating the time distance. In a general form, the nonparametric model with binary interaction that allows the effect of the time distance to depend on the treatment status can be written as 
Data and sample design
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Following Coull et al. (2001) and Ruppert et al. (2003) and applying a truncated polynomial of order p, the P-spline model can be written in detail as follows:
The mixed-model formulation of this P-spline model can be obtained assuming
The knot points inside the range of s are denoted κ 1 , ..., κ K . The term γ 0 +∑ γ j s j is in equation 7 represents the deviation between f 1 and f 0 , and the term ∑ v k (s is −κ k ) p represents deviations from the overall smooth term ∑ u k (s is − κ k ) p (for details cf. Coull et al. 2001 ). We use third-order polynomials (i.e., p = 3) and K = 13 knots.
The estimation of the smooth function is obtained from the best linear unbiased predictions (BLUPs) for the parameters of the mixed model in equation 7. However, a procedure to calculate the standard errors of the random part of the model is not implemented in the software package used. For that reason, the standard errors are bootstrapped: 50 bootstrap samples are drawn from the sample and the mixed model is re-estimated for each of them. In order to maintain the matched pairs, bootstrapping is performed using clusters. The results obtained from these estimations are used to approximate the standard errors that are, again, applied to calculate confidence bands of the smooth functions. Thus, inferences about the statistical significance of the ATT can be drawn from a simple eyeball test: the ATT is regarded as insignificant when the confidence bands overlap.
Data and sample design
The present analysis uses data from the German Socio-Economic Panel Study (SOEP). The SOEP is a representative longitudinal study of private households that follows the same respon-
14 dents over time (cf. Wagner et al. 2007 ). 2 In the SOEP, information over a period of almost 25 years, from 1984 to 2007, is available. However, we had to discard the years 1990 and 1993 because a central variable is not available: the information about the numbers of nights stayed in hospital was not collected in the respective waves. In 1986, the information about disability status was imputed using the value of the preceding year because the relevant question was only in the questionnaire for individuals who had not been interviewed before. Moreover, 154 widowed persons who remarried and became widowed again are excluded from the analysis because it is undecided whether the married period between the deaths of the consecutive spouses should be considered as a pre-or posttreatment phase.
In the SOEP, the life satisfaction question is expressed as follows: "How satisfied are you with your life, all things considered?" The answer is measured on an 11-point scale ranging from 0 (completely dissatisfied) to 10 (completely satisfied). The distribution of life satisfaction is shown for widowed and non-widowed women in Figure 2 . For both groups, the median is seven and the most frequent score (mode) in the sample is 8. The non-widowed females report an average level of life satisfaction of 7.0. In contrast, widowed females assess their life satisfaction, on average, at 6.7 points. A two-group mean-comparison t-test indicates that the difference in life satisfaction between widowed and non-widowed women is highly statistically significant.
Inferences about the causal effect of the spouse's death on the surviving partner's life satisfaction should not, of course, be based on these raw data. As alluded to in the preceding section, the lower average life satisfaction of widowed women may simply be the result of the fact that these persons are, on average, older and may be in poorer health, for example. As the widowed women are not similar in characteristics to the non-widowed women, we introduce a comparison group of non-widowed individuals that have the same characteristics by matching on the propensity score. An overview of the characteristics that were used to estimate the propensity score can be found in Table 1 . We regard these variables as important for either the assignment, i.e., the "rule" or mechanism that determines whether a person is widowed or not, or the outcome of interest, life satisfaction. It is supposed that the assignment mechanism based on these covariates describes why some individuals become widowed. Hence, the event of the spouse's death is assumed to be random conditional on the propensity score. Since our database, the SOEP, collects information about all members in the household, we are able not only to use the women's characteristics for the analysis, but also to incorporate the variables from their husbands.
The values of the covariates were measured four years prior to the spouse's death, ensuring that the control variables are unaffected by that event. In addition, we also performed the matching five years prior to the event as a check of robustness: on the basis of the matching five years prior, we are able to check whether the outcome is affected by the event four years prior. The diagnostic analysis of the balancing of the covariates and the distribution of the propensity score can be found in Appendix A. After we performed matching on the propensity score using a caliper of 0.005, the t-tests for equality of means of the covariates in the widowed and non-widowed groups are not statistically significant. In addition, the standardized bias shows that the difference in the means is considerably smaller after the matching is applied.
In the present study, the matching approach is well suited to adjust for the differences in covariates and to remove the bias in the comparison of both groups, because there is a large group of potential control units available. The number of widowed women observed four (five)
Empirical Evidence
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years before the event of the spouse's death amounts to 477 (432) individuals, respectively.
However, because one (three) of these women was (were) not in the region of common support, the treatment group used consists of 476 (429) The full sample consists of all observations preceding and succeeding the matching period so that we are able to describe the life satisfaction trajectories over time (cf. Section 4). The widowed group comprises 8,033 person-year observations, whereas the control group consists of 6,936 person-year observations. (For the robustness check with matching five years prior to the event, the numbers are 7,508 and 6,493, respectively.) The difference in total person-year observations between the treated and control units results from the fact that the best match is not necessarily observed for the same number of waves as the widowed women. Table 5 in Appendix B shows the sample size for both groups with respect to the time of the event. The maximum time distance to the event in the widowed group is 23 years. This value applies when the spouse's death occurred in 2007, the latest wave of the SOEP used in our analysis, and the woman was interviewed as early as 1984, when the first wave was collected.
Empirical Evidence
In this section, we present the life satisfaction trajectories of widowed and non-widowed women estimated using nonparametric regressions. The results obtained from samples with matching periods five and four years prior to the spouse's death are shown in Figures 3 and 4 , respectively.
The plots are restricted to a time interval of 21 years, from 10 years before to 10 years after the event. The reasons for that are first, the sample size is rather small for time points outside this interval (cf. Appendix B), and second, the time interval shown is sufficient to answer the research question.
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A key assumption underlying the matching approach is the conditional independence assumption (cf. Lechner 1999) . It states that the treatment assignment and the outcome are conditionally independent given the covariates. In the present context, the assumption implies that differences in the life satisfaction trajectories of widowed and non-widowed women (with the same characteristics) can be attributed to the event of the husband's death. Although it is not possible to test this assumption directly, its plausibility can be assessed using indirect tests (cf.
Imbens 2004).
We apply an indirect test using lagged values of the outcome. In particular,
we expect that life satisfaction is not affected by the event in the interval prior to the matching period. Since there is in fact no significant difference between the life satisfaction trajectories of widowed and non-widowed women prior to the matching period-the curves shown in Figures 3 and 4 follow an almost identical course and the confidence bands clearly overlap-we regard this as evidence supporting the conditional independence assumption. In addition, the fact that the curves in Figures 3 and 4 show quite similar trajectories subsequent to the matching period may be seen as further support for the matching quality because the inferences derived from these curves do not depend on the matching period.
The life satisfaction trajectories of widowed women can be described thus. In the first stage, two to three years prior to the event, we observe a significant decrease in life satisfaction of the widowed women. In comparison, no apparent change in the curve's shape is seen in the control group. This suggests that the spouse's death has a clear impact on the quality of a woman's life before the death actually occurs. Here, a fatal illness of the spouse, for example, may cause psychological and physical distress for the wife, who is often an informal caregiver (cf.
Organisation for Economic Co-operation and Development 2005). The caregiver spouse lacks social support from the sick spouse and, in addition, may be socially isolated because of the caring responsibilities (cf. Williams 2004) . This situation in the years preceding the spouse's death may be held responsible for the anticipated downward trend in life satisfaction.
In the year of the spouse's death, the loss of life satisfaction is most severe. The affected women experience a decline in satisfaction of approximately one point on the 11-point scale, on average. This result is in line with previous studies by Lucas et al. (2003) and Clark et al. (2008) , for example, that found effects of similar magnitude. In the succeeding phase, after Note: Matching was performed 5 years prior to a spouse's death. The matching period is indicated by the vertical line. The 95% confidence bands for the expected value of life satisfaction are based on standard errors that were bootstrapped with 50 replications. Ticks above the x-axis denote the knot points used in the P-spline regression. Source: SOEP 1984 SOEP -2007 SOEP (without 1990 SOEP , 1993 the death of the spouse, a restoration effect leads to a rapid improvement in life satisfaction.
Restoration is almost as intense as deterioration was before the event. Three to four years after the event, virtually no significant difference between the life satisfaction of widowed and nonwidowed women can be detected. Hence, on a medium-term basis, the level of life satisfaction of widowed women is no different from that of non-widowed women.
An explanation for the restoration effect can be seen in adaptation. In this sense, the restoration effect on life satisfaction can be understood as a reaction to the altered circumstances. For example, the surviving spouse has to take over the task of household management and financial responsibilities that were previously handled by the deceased spouse (e.g., Utz et al. 2004 , Ha et al. 2006 . Therefore, we suppose that the restoration in life satisfaction results from the successful adaptation of the surviving partner to these responsibilities. The evidence for an Note: Matching was performed 4 years prior to a spouse's death. The matching period is indicated by the vertical line. The 95% confidence bands for the expected value of life satisfaction are based on standard errors that were bootstrapped with 50 replications. Ticks above the x-axis denote the knot points used in the P-spline regression. Source: SOEP 1984 SOEP -2007 SOEP (without 1990 SOEP , 1993 adaptive process found in the present study does not, however, support the set-point theory of well-being-a concept put forward by Brickman and Campbell (1971) and criticized recently, e.g., by Headey (2007) -because the satisfaction level observed prior to the event is not fully recovered. Life satisfaction of widowed women is, even in the long term, lower after their spouse dies.
Empirical Evidence
The analysis of life satisfaction trajectories leads us to an assessment of the Posner argument for transferring health spending from old women to old men. The key assumption of Posner and Rasmusen is that utility derived from married lifetime is higher than utility from widowed lifetime. From our empirical analysis, we infer that the hypothesis is right as far as the utility or satisfaction level prior to the event of the spouse's death is concerned: the widowed women do not reach this level again. However, the widowed women are, on a medium-term basis, no less 7. Conclusion 21 satisfied with their life than non-widowed women (with the same characteristics). The fact that there is no treatment effect observed approximately three years after the event of the spouse's death results from the slight gradual decline in life satisfaction that takes place in the control group. Possible reasons for this finding may be seen in an age-related deterioration of health, for example. A detailed discussion of the underlying reasons is, however, beyond the scope of the present study. After all, the empirical evidence presented in this study falsifies Posner's premise. Although this does not refute Posner's considerations as a whole, his argument loses, to a large degree, the power of its persuasiveness.
Conclusion
Posner advocates an allocation of health-care resources such that society's utility is increased.
To attain this aim, he proposes transferring health spending from old women to old men to equalize life expectancy. His considerations are based on the assumption that bereaved women experience lower utility compared with that experienced in life with a partner. The policy relevance of Posner's argument, however, remains unclear until the validity of his assumption is empirically tested. In the present study, we used data on life satisfaction from the SOEP to conduct an empirical test of Posner's premise: are widowed women less satisfied with their lives?
A two-step estimation strategy was put forward in this paper to find an answer to this question. The approach allows us to identify a causal effect of widowhood on the self-assessed quality of life. First, we estimated the counterfactual level of life satisfaction of widowed women on the basis of a control group of non-widowed women with the same characteristics. Second, we performed the comparison of treated and control units using nonparametric regressions. Thus, the approach does not require assumptions about the duration of adaptation to the event.
Our study brought to light that Posner's assumption is right in the sense that widowed women are, in the long run, not as satisfied with their lives as at the time they were married. This observation is, however, not attributable to the marital transition and the spouse's death.
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Rather, our analysis indicates that widowed women experience, after they have adapted to the new situation, similar levels of life satisfaction to those of comparable non-widowed women.
Therefore, we revealed Posner's assumption to be false: widowed women are, on a mid-term basis, no less satisfied with their lives. This finding also calls into question Posner's argument for transferring health spending from old women to old men as a policy to improve women's well-being (or utility). Our analysis gives rise to the supposition that women would not benefit from such reallocation.
The redistribution of health expenditures at the expense of women would most likely be counterproductive, because evidence suggests that older women are already disadvantaged in some countries. For example for the United States, Blustein (1995) finds that older women with low incomes are less likely to undergo mammography screening because the required copayments represent an obstacle. Therefore, we believe that old women's utility might be more likely to increase if they receive support in caring for their sick husband. As the results of our study clearly indicate that life satisfaction is negatively affected even two years before the death of partner, directly supporting families during this time would be more likely to increase women's utility. 
A Balancing the means of covariates
